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An International Symposium con the Hyarogzen Bond in Ljubljara
(Mezhdunarodnyy simpeoziua po vodorodnoy sv,azi Vv Lyublyane)

Vestnik AMSSSR, 1957, Vol. 27. Hr 11, pu. 157-139 (USSR
{

Scientists from Yugoslavia, the West- and Lasteuarcpean countries,
Australia, the USA, Canada, the USSR, Scandinavia and the state
of Israel participated in the symposium held frow July 29 to Au-
gust 3. Kore than 6o speakers got a hearing. The soviet delega-
tion read 6 papers: Ye.l.Gross talked on "The vibration spectrua
of the hydrogen bond’. D.N.Shigorin on "The naiure cof the hy-
drogen bond ane 1ts influence upon the vibration- and elec-
tron-spectra of the molecules", V.M.Chulanovsiciy on "The spec-
troscopic investigation of the hydrogen bond" ; M.{.Vol'ken-
shteyn on "The behavior of the hydroger bonds in vitrifica-
tion (steklovunije)”, N.D.vokolov "On the juantum theory of the
h;drozen bon d" . AJH.Terenin and V.Filimnonov "The hyurogen
bond selwew: adsorbed molecules and the structaral OH-groups
on the surface of golid bodies". Many papers were devotedto the
spectroscopy of the hydrogen bond. . Irzportant information was
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An International Symposium on the H,urogen Bond in Ljubljanz. 30-11-22/23

- given by Dzh.Pimentel (USAj on the spectral properzies of the
' compounds at low temperatures and C.Marrinan (England) on the
investig tion-results of the crystalline modifications of cel-

“ lulose by means of the method of polarized iufrared spectra. B.
Lippert (German Pederal Repablic) gave an extensive survey of the
influence exerted by the hydrogen bonds upon the electron-
spectra. The sesgion in which the participants especially dealt
with the problems of the crystallography of the compoands with
those of hydrogen, was opened by Dzh.Bernal, England, with an
extensive report on the part played by the hydrogen bornds
in solids and in liyuids for which the participants shoviea gresat
interest. R.Pepinskiy (USA) talked on the investigation of the
hydrogen bond oy means of the X-ray and neutronographic me-
thod. U.Shneyaer {Canada) and cthers also dealt witn this methocd.
The following seasions mainly dealt with problems of the theory
of the hydrogen bond. Speaker was: Ch.Koulson, England. His
statement caused a livel, diacussion in which above all the
American scientists participated. Although there exists no strict
definition on the conception of the hyarogen bond , . all par-
ticipants in the discussion agreed that the eviasence of the
yuantum-mechanical process of the formation of a donor-accepior

Card 2/3 ‘bond {donorno-aktseptornaya svyaz') were necessary for the
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An International Symposium on the Hydrogen Bond : Ljublj
{ < il Jena.,

determinata’\on of the nydrogen bond,

AVAILABLE; Library of Congress
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bound to styrene. \han :be 9.10-H atoms in A were sub- 1
stituted the optical properties of the palymer were not >4
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stitution of the 10-H atom. The interaction of 4 and s ’
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form of membranes 012 mm thick,

8o, 839, 935,

and 2975 cm'%. onky
spectres menbioned by NATTA and

pand does not appear in all specimense
=171 35 characteristic for

89y and 992 cmm
polymer. They are very soft,

When the polymer is heated to
that the bands 8lo, 839,
that the melting point Tpl

if

160 — 170°C. Apparently the latter bands can be considerad as
From the curve of the dependency of the transmissi=

of crystal state.

vity at the band maximum 992 cm

polymer can be determined.

Card 1/2

was found to be 75, 90 and loo
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VoL xenSav™s 0t
of Isotactic Polypropylse

Doklady Akademii Nauk, 1957, Vol. 115,
Specimens obtained from different

969, 992, 1050, 1108, 1170,
one of these bands 935 cm

1o - 1509,
89l and 992 cm
of isotactic polypropylen is at about
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ne by Means of Infrared 3pectri.
polipropilena retodom infrakrasnykh

Nr 3, pps 552 - 553 (USSRe)e

methods were investigated in the
were found at 720, 739, 730,

1376, 6o, 2850, 292k

diverges from the

his collaborators. This extremely soft
The occurrence of the bands

the isotactic crystalline

the fraction is extracted with ethere
the spectrum changes,; S©
This proves,

Bands

=4 are softened.

bands

:1

the melting temperature of the

The value of the degree of crystallization
9% respectively in the case of three
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A Study of Isotactic Polypropylene by Means of Infrared Spechrae
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specimens, These valuss do not claim to be of high quantitatvive
exactness, for the measurements were made according to the method

of differential intensitye There is good reason to maintain, however,
that this value is very high in the case of the samples under inve=
stigatione (There are 2 figures, and 2 Slavic references)e

Institute for Polymolecular Compounds AN USSR. (Institut vysokomole=
kulyarnykh soyedineniy Akademii Nauk SSSRe)e

by Academician A.V.Topchlyevy February 13, 1957
February 6, 1957
Library of Congress.
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Vol'kenshteyn, M. v., Doctor of Physico- 307/50-58—9-L1/§l

~fethenatical Scienc
Mathematica Sciences

Investigation of Mechanical Properties of Non-Metals (1zuche-
niye mekhanicheskikh gvoystv nemetallov) conference in Lenin-
grad (Konferentsiya ¥ Leningrade)

Vestnik Akadenmii nauk SSSR, 1958, Nr 9, pp- 109 - W1 (USSR)

The Mezhdunarodnyy soyuz chistoy i prikladnoy fiziki 1
Akademiya nauk SSSR (International gociety of pure and
Applied Physics and the AS gSSR) held 2 sonference from
May 19th to 24th. A.F.Ioffe, Member, Academy of Sciences, USSR,
made the opening—speech. Purther reports were delivered by:
S.N.Zhukov on the influence of time and temperature on the
strength of 2 great variety of materials.

B.V.Deryagin, M.S5.Metsik on the part played by electric
energies at the cleaving process of mica.

A.V.Stepanov on the destruction modes of erystals.
R.I.Garber, 1.A.Gindin, L.M.Polyakov on the characterization

of plastic deformations by means of the micro~fissures
occurring.

CIA-RDP86-00513R001860510019-0"
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Yu.N.Ryabinin on the results of researches on plasticity.
A.N.Orlov, Yu.M.Plishkin on the results of theoretical cal-
culations on stability conditions of 2 crystal model.
7.A.Kontorova on the influence of anharmonic oscillations

of a lattice on plastic deformation.

M.V.Klassen-Neklyudova, V.A.Indenbom, 4.A.Urusovskaya, G. Ye.
Tomilovskiy on the results of optical crystal res:arch.
M.P.Shaskol'skaya, Surn'!Znuyfan on observation of plastic
deformation in rock-salt.

A.A.Chernov on 2 kinetic equation for "steps" on the crystal
surface.

G.G.Lemleyn, Ye.D.Dukova presented 2 f£ilm on the formation
of displaced growth centers and the vaporization of crystales.
v.N.Rozhanskiy, Yu.V.Goryunov, Ye.D.Shchukin, N.V.Pertsov
observed the emersion of dislocations on the crystal surface
as well as the development of fissures.

R.I.Garber, Ye.A.Tsinzerling, M.A.Chernysheva on Problems

of mechanic twin formaetion of crystals.

Ye.M.Yelistratov gave values obtained by radiographic examinations
of mixed crystals and metallic alloys.
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Investigetion of Mechanical Properties of Non-Metals. SOV/50-58—9-41/51
conference in Leningrad

D.M.Vasiltyev examined micro-voltage occurring at plastic
deformation in crystals.

¥.I.Bessonov, S.K.Zakharov, G.A.Lebedev, Ye.A.Kuvshinskiy

on the strength of amorphous bodies, especially polymers.
S.N.Zhurkov, V.A.Marikhin, A.I.Slutsker on the submicroscopic
porosity of deformed polymers.

A.S.Akhmatov, L.V.Koshlakova, ¥.V.Vol'kenshteyn, A.I.Kitaygo-
rodskiy on defective crystallic states.

A.F.Ioffe, Member, Academy of Sciences, USSR, closed the
conference.
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VOL'KENSHTEYN, M. V.

sMechanism of Vitrification.“

4 All-Union Conference orl the Vitreous State

rerort presented at the 3

Leningrad, 1959
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configuration Statistics of Polymeric Chains sov/2611

reviews briefly the'thermodynamics of polymer golutions and the
theory of polyelectrolytes, glves a general outline of polymsr
physics and shows that the 1mportant physical properties of poly-
mers are connected with the flexibllity of polymeric chains, he
physical kinetics of polymers is not trea%ed in this booko. Chap-
teps two and three cover the propertiles of small molecules and
glive a fairly complete review of experimantal and theonpatlical =%~
gearcn on the jnternal rotation and robabtional 1somerization of
small molecules. The following chapters include configurational
statistics of polymeric chains, the theory of dimensions, ipcls
moments and optical anisotropy of macromolecules; and the theord
of the behavior of polymeric chains during the fusion of crystals,
extension, and in certain biological processes. Tre final chap-
ters discuss the theory of polymeric chains in network strucbux2s.
which 1is the pasis of the paysics of elasticity<ﬁ‘rubber~lik3
materials. The book is based primarily on the wornk performed bY
the author and hils coworkers during 1950-1958, at the LaboratotTy
for Study of the stmicture of Polymers of the Inatitut TFBOKOTT ~
lekulyarnykh soyedinenly Akademiil anuk gSBR {(Inatitute of High
Molecular Weight Compounds, Academy of Sciences, USSR) and at e
Department of Theoretical Physics of the Leningradskiiy peda=c

[
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. Configuration Statistics of Polymeric Chains ' 30V/2611

glcheskiiy institut imeni Gertsena (Leningrad Pedogogilcal Insti-
tute imeni Gertsen). The text includes a comprehensive reviaw
and eritical analysis of pertinent forelgn works. T.M. Birahtsyn,
Yu. Ya. Gotlib, and 0.B. Ptitsyn cooperated in the writlng of
this book. References appear at the end of each chapter.

TABLE OF CONTENTS:

Preface 3
Ch. 1. Introduction 5
1. The physilcal theory of polymers 5
2. Mechanical properties of polymers 8
3. The structure of polymers 13
4, Polymer solutions 20
5. Polyelectrolytes 28
6. Physical methods for the study of macromolecules in solu-
tions 33
Bibliography : 41
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Bazhenov, N.M., Bykov, M.I., Sov/181- 1 -8-4/32
Volkova, L.A., Vol'kenshteyn, M.V.

Photoelastic Effect in Polymethylmethacrylat;\, Polybutylmetha-
crylate, and Polyvinylacetateq

Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1179-1187 (USSR)

The asuthors investigated the kinetics of the internal rotation
in polymers by the method of photoelasticity which at the same
time allowed measurement of birefringence and strain with a
constant true stress on the sample. The authors were interested
in the relaxation phenomena in organic glasses§5M°N,Zhurina

and O.N.Trapeznikova (Ref 1) had obtained important data on
internal rotation. In the present work two types of polymethyl-
methacrylate differing in their way of production and in their
temperature of vitrification. The photoelastic effect was
investigated in a wide range of deformations and temperatures

by means of a device described already earlier (Ref 4). The
most important results which are given in several diagrams are
the increase of negative birefringence during cooling and its
decrease and transition to positive values when the polymethyl-
methacrylate samples are heated. Both polymethylmethacrylate
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types have a hysteresis with an extraordinary course, namely;
counterclockwise. In the case of repeated passing of the heating
and cooling cycles in one wnd the same polymer gample the same
hysteresis loops are obtained., A strongerT gtrain of the polymer
gample renders temperature jependence more stringent. Tne
photoelastic effect Ag reaches saturation already with relatively
small deformations. In the case of heating and strain of the
gstretched polyvinylacetate film birefringence depends only
slightly on temnperature, which holds also in the stretching of
polybutylmethacrylate f£ilms., When the stretcrned polybutylmethac-
rylate films are neated or cooled, 2 temperature dependence of
pirefringence in the case of fixed final expansion was not
obgerved. Tue birefringence hysteresis of polymethylmethacry—
late observed in heating and subsequent cooling is indicative

of a non-uniform relaxation behavior ~f the polymer under the
present experimental conditions. The elementary theory of
pirefringence relaxation is based on & kinetic eguation.
Polymethylmethacrylate anisotropy 1is obyiously caused only by
anisotropy of the lzteral COOCH3 and CH} ETourss CH, groups

CIA-RDP86-00513R001860510019-0"
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Photoelastic Effect in Polymethylmethacrylate, SOV/181—J -8-4/32
Polybutylmethacrylate, and Polyvinylacetate

ASSOCIATION:

SUBMITTED:
Card 3/3

obviously cause positive birefringence. Negative birefringence
ig caused by the highly isotropic double bond C=0 which lies in
the plane perpendicular to the strain plane of the chain.
Besides, negative birefringence of polyvinylacetate is determined
only by the carbonyl group. The "anomalous" hysteresis found

in polymethylmethacrylate is caused by the existence of two
relaxation mechanisms with highly differing relaxation times.
These mechanisms are related with the structure of the poly-
methylmethacrylate chain. The polymethylmethacrylate sample
with higher vitrification temperature shows a shift of the
temperature course of birefringence toward higher temperatures.
The absence of hysteresis phenomena in polybutylmethacrylate and
polyvinylacetate may be explained by the gstructure of these
polymers. There are 14 figures, 1 table, and 6 Soviet references

Institut vysokomolekulyarnykh soyedineniy,K AN SSSR, Leningrad
(Institute of High-molecular Compounds of the AS USSR, Leniif;fy

August 1, 1958

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510019-0"



AUTHORS:

. 67314
Volkova. L. Ay Vol'kenshteyn, M. V.

sov/181-1 6-19/32

TITLE: Radiographic In;estigation o

PERIODICAL: Fizika tverdogo tela,
ABSTRACT:

V. A. Kargin and T. I.

T ihe Swelling of Natural Rubber
1959, Vol 1, Nr 8; PP 1272 - 1278 (USSR}
The ability of the crystalline polymers to undergo specific re-

crystallization when under strain,
Sogolova (Ref 4);

which has been found by
ig closely connected

with the presence of crystalline and amorphous substances in

the polymer.
Slonimskiy (Ref 1)

A, I. Kitaygorodskiy, and G.

interpretation concerning the

The present paper
crystallization.
(Ref 8) investigated

The authors do n

ot agree with Kargin and G. L.

who assume that crystalline and amorphous
modification in the polymer are
L.

in equilibrium. V. A. Kargin,
Slonimskiy put forward a new
amorphous phase of the polymers.

deals with kinetic disturbances in polymeT
In the authors'

laboratory B. Z. Volchek

the effect of heat upon the content of

amorphous substance in a polymeric‘polycrystal. The first part

of the present papeT
crystallized during storages

APPROVED FOR RELEASE: 08/09/2001

deals with experiments. Natural rubber,
served as test object,

kerosene

as solvent. The radiographic method is based upon a micro-
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Radiographic Investigation of the Swelling of Watural S0V/181-1 -8-1 9/32
Rubber

photometric comparison between the intensities of the amorphous
halos in the radiograms of a perfectly amorphous rubber and of a
partly crystalline golidified or strained rubber. Applying this
method the authors determined the "degree of crystallization"'
of natural rubber with various degrees of awelling in kerosene.-
Phree tables illustrate the degree of crystallization of the
swollen rubber, data on a gample for increasing swelling up to
17%, and data on a -umber of rubber samples with different de-
gree of swelling. In the case of low awelling degree (3.5 to %)
the radiograms of the rubber samples resemble those of non-swol-
len crystalline rubber but the intensity of the rings increases.
In the case of further swelling, intensity and sharpness of the
rings decreases. However, the intensity of the amorphous halo
decreases. With a awelling of up to about 15 to 2075 the crys-
tal interferences vanish completely. When natural rubber swells
in kerosene, the degree of crystallization pagses through a
maximum and then gradually decreases towards zero. The distances
between the separate crystal faces do not change during swell -
ing. The golvent does not penetrate into the crystal lattice

of the polymer but into its amoxrphous regions. The reduction of
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the crystalline part in highly swollen samples may be inter-
preted to be a melting of the crystalline polymer when a low-
molecular solvent is present, For slight swellings the "degree
of orystallization" is explained by the anisotropy of the
amorphous part of the polymer. The introduction of a solvent
reduces the strains in the amorphous part of the polymer and
allows the chains to approach equilibrium. The abgsence of an
observable effect in the desorption of the solvent from the
swollen rubber sample may also be explained by the kinetics of
crystallization, There are 3 tables and 12 references, T of
which are Soviet.

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR, Leningrad
(Institute of High-molecular Compounds of the AS USSR,

Leningrad) %V///

SUBMITTED: August 1, 1958
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VOL' KENSHTEYN, M. V. (IVS AS USSR, Leningrad)

M. V. Vol'kenshteyn, "Interior Rotation and Rotational Isomerizaticn
in Small and Big Molecules."

i Conformation in Organic
nted at the Symposium on Concepts of )
E;Z:::tg;e:sich took place in Moscow at the IOKh AN S(S‘?? (Institute of Organic
{hemintyy, AD Uosi) from September 30 to October 2, 1958,

Tsvestiya Akademii nauk SSSR, Otdeleniye xhimicheskikh nauk, 1959, No. 3, S6H1-68 .
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TITLE:

S0V/51-7-2-10/34
Aslanyan, V.M. and Vol'kenshteym, M.V,

Optical Activity and Intermoleculsar Interaction (Opticheskayn
altivnost' i mezhmolekulyarnoye vzaimodeystviye)

PWRIOUICAL:Optika i spektroskopiya, 1959, Vol 7, Nr 2, pp 208-216 (USSR)

ABSYRACT:

card 1/2

Optical activity (natural rotatory power) is very sensitive to internal
and intermolecular interactions: optical activity of one substance in
different solvents may differ by 100% or more in magnitude and its sign
may be reversed. The present paper discusses the etfect of intermolecular
interaction on optical activity ot solutions in polar and nen-polar
solvents, using models which take into account directl; uae polarizability
of a moleculeand its components. In the first approximation such &
discussion may have & classical basis; 1t is then sufticient for studibs
of dilute solutions. Quantum-mechanical etfects have to be taken into
account vhen concentrated solutions and pure liquids are discus sed, since
in this case resonance interaction.is important. The theory of optical
activity presented by the authors is based on the valence-optical schnemne
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SOV/51-7-2--10/34
Cotical fctivaty 2nd Internoiecular Interaction

with tensors of polarizability ascribed to individual bonds and groups of
atomg In a molecule, Optical activity is then the raesult of induction-
type interaction of groups which are asymmetrically distributed and
anisotropically polarized. The theory is compared with experimental
results obtainsd on d-pinane, d-limonene and l-uenthylmethylnaphthalate
and good agreement is reported. There ure 5 figures and 12 references,

6 of which aro Soviet and 6 English.

SUBMITTED: February 19, 1959
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30V/51-7-4-11/32
AU THORS : anufriyeve, Ye .V., Voltkenshte 24 anpd Razgovorova, T.V.

TITI.E‘-. Vitrification of Polymers and Lumines cence
PERIODIG L: Optike i spektroskopiya, 1959, Vol 7, Nr 4, pP 505-510 (USSR)

ABSTRACT$ The paper describes & study of mobility of macromolecules and
vitrification of polyaers, using luminescenca of certain molecules
introduced into these polymers . It is known that the juminescence

of "non-rigid" molacules depends strongly on %the viscosity of the mediux,
falling with decre2se of viscosity (Refs 4-6). This is because
luminescing molecules lose thelr energy of excitation which is transferred
to internal rovation; such a transfer occurs more easily when viscosity
of the surrounding medium is low. On vitrification the polymer viscositby
rices sharply and the mobility of macromolecules or thelr parts falls
considerably. Dyes piaced in small quantities in polymers undergoing
vitrification were found to be sensitive to these changes of viscositys
for example intensity of luminescence of auramine or Mikhler's ketone
prasent in polyVinylbutyral shows a discontinulty at 70°C which is the
vitrification temperature (T,) of polyvinylbutyral (Ref 7). The presen®
paper deals with several othér polymers which contained small amounts

card 1/4 of phosphors consisting of “non-rigid" (auramine) end “rigid" (rhodamine B,
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rhodamine G, rhoduline orange, safranine; nolecules. The authors
measured the temperature dependence of luulnescence of the system
polymer-phosphor at temneratures from +20 to +120°C (this range included

T temperatures of all polyuers studied,. Luminescence was excited with
456 or 365 mp mercury lines. The teuperature dependences of the
fluorescence maxiuum and the total emission ware recorded both on heating
and cooling. & photomultiplier FEU-19 was used as a receiver. The
authors recorded also the fluorescence spectra at virious tamperatures
below and above T, of the polymer-pliosphor systens. The spectra verse
measured using & Monochromator UM-2 and a photomuleiplier FEU-19. The
samples were in the foru of films 20-30 n thic<. The phosphors were
introduced into polymers either by siwultéaneocus dissolution of the polymer
amd the phosphor (dye) with subsequent removal of the solvent or by
adsorption of the dye on the polymer film,. The phosphors wers present
in amounts varying from 0.5 to 5. "Non-rigid" wolecules of auramine
were introduced into polyvinyl acatats, polyvinylformal, polyvinyl alecohol,
polystyrene, polychlorviayl, polymethyl wethacrylate. The temperature
dependences of the luminescence intensity I(T, are shown in Figs 1 and 2.
In all cases the luminescence intensity had a discontinuity at T .. - Two
discontinuities were observed on the I(T) curves of polyvinyl alcohol and
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OCne of thase discontinuitias occurred at T, and the
Tho discoutinuity at Tz in 43.1]% solymers

implies strongar quenching »f luminescenc? of iaurainins above T,; this
is due to transfor of tha slecuron ensrgy to vibriticas and rotations
(rotition of benzane rings of surawine with respsct to one anothar/.
The second discontimuity +t T ¢ T, is due to final disappeirance of the
residual :aobility of macromoleculés zithin the wolecular "net" of the

vitrified uvolymers.

Ia exowriments with phos phors consisting of raolecules

with "rigid" structure im w.s found thit the presence of the
discontinuity on the I(T) &v Iy depended on the choice of the polymar

and the phosphor.

4 discontinuity at Tg

was observed in the cuSe of

rhodsmine B in polyvinylbutyrul (Fig 4, curva 3 but not in the c:se of

rhodamine B in _polyvinyl alcohol
(Fig 4, curve 1). No discontinul

(Fig 4, curve 2) or in polyvinylformsl
ty was observed 4t T _in the case of

rhodulins orsnge in polyvinylvutyral (Fig 3, curve 2, but it vas obssrved
when rhoduline orange was introduced into polyvinyl alcohol (Fig 3,

curve 1) or polyvinyltorual.

Discontinuities at Tg

vare also olsarvaed

in sufrunino—golyviuylbutyml (Fig 5, curva 1) and safranine-polyvinyl-
torwal (Fly 5, curve 2) systeis. \11 this indicates tnzt quenching of

card 3/4
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lumines cence of "rizid" molsculss above T, is governed by the nature
of interaction between thes phosphor molecules and tho polymner inacro-
molecules. These interactions may be in the form of transfer of the
electron energy of the phosphor moleculss to the polymer mucronolscules
or in the foma of photochemical reactions which produce irraversible
changes in tha phosphor molscules. 1hers are 5 figures and 10
references, 8 of which are Jovist and 2 English.

SUBLIYED: March &, 19569

card 4/4
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AUTHORS: pol:rovskiy, Ye« L. Voltkercshieyrny M. V. SOV/48-25-10-14/39
TITLE: The Investigation of Isotactic Polymers by Means of Infrared
) Spectroscopy

BRICDICAL: Izvestiys Akademii nauk SSSR. Seriya fizicheskaya, 1959, Vol 23,
. ¥r 10, pp 1208-1209 (USSR)

ADSTRACT: The authors investigoted the infrared spectra of isotactic poly-
propylene (pP) and polystyrene (ps) in the range of

3000 - 400 cm‘1, by using the spectrometers of the type IKS=2
and IKS-11 with LiF-, NaCl- and KBr-prisms. In the case of PP
the film thickness was ~ 2004 , in that of PS it was ~254¢.
The spectra ware recorded within the temperature range between
room temperatursa and the melting point of the polymers.

The absorption gpectra of crystalline and melted isotactic PP

in the range of 800 - 900 cm"1 differ neither from one another
nor from the spectrum of atactic PP (Fig 1). In the absorption

spectrum of crystalline PP the intense band varies at 992 cm‘1,
the intensity of which depends on the crystallinity degree of
Card 1/2 PP (Fig 2). As the nethod for determination of the namorphity"”
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troscopy

degree is not accurate enough at 790 cm-1 for the determination
of tho degree of crystallinity, the authors used the band at

992 cm'-1 for this purpose. The percentage of the crystallinity
of PP was measured by measuring the optical density of the band

at 969 em™ ! (standard) and 992 em™ . 96% was obtained. In
isotactic PS a number of bands in the crystalline state was found

(Fig 3). The most intensive of them were at 775, 840, 916, 1315

and 1360 cm—1. In the more long-wave range of the spectrum of
atactic PS two bands were found at 560 and 540 cm~ 1, in isotactic

PS only one was found at 560 cm"1. A solution of the PS
resulted in no variation of band intensities. There are
3 figures and 2 Soviet references.
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AUTHOR: . Vol'kenshteyn, H. V.

AP T T T SRS 100
TITLE: Problems of the Theoretical Physics of Polymers (Problemy teo-

reticheskoy fiziki polimorov)

PERIODICAL: Uspekhi fizicheskikh nauk, 1959, Vol 67, Nr 1,
pp 131 - 101 (USSR)

ABSTRACT: Owing to the numerous possibilities of using polyners, =nd to
their ever-increasing importance, important tasks have to be
perforrmed in the fields of chemistry, technical engineecring,
and physics. In physics, the main problem is that of investigat-
ing the connection between the chemical structure cf polymers
and their physical properties. Apart from purely scientific
considerations, it is the aim of these investigations to obtain
synthetic material of given properties. In the present article,
the author gives a survey of the present stage of the theoreti-
cal physical chemistry of polymers, which was compiled from
numerous earticles published in USSR and in other countries.

In his introduction the author discusses basic problens, methods
of investigution, and their aims. The second chapter deals with

Card 1/2 the configuration statistics of chain polymers; the formation
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and structure of such macromolecules are discuegsed. A very
detailed account is given of the physical problems of rubter
elasticity. A further chapter deals with the vitrification

of low-molecular liquids and polymers. Finally, the crystalline
state of polymers and its investisation by meang of roentgzeno-
graphy and infrared snectral analysis is discussed. The survey
vas compiled from nuaerous bapers by both Western =znd Soviet
authors. Follow some 3oviet research scientists mentioned:
V. A. Kargin, S. Popkov, Z. A. Rogovin, A. A. Tager, 0. B. Ptits-
yn, S. H. Zhurkov, B. H. Narzullayev, A. P. Aleksandrov,

Yu. S. Lazurkin, P. P. Kobeko, Ye. V. Kuvshinskiy, G. I. Cure-
vich, G. L. Slonimskiy, Yu. Ya. Gotlib, S. Ye. Bresler, Ya. I.
Frenkel', I. I. Novak, T. 1. Birshteyn, Yu. A. Sharonov, E. K.
Byutner, I. N. Godnev, V. N, Tsvetkov, S. V. Vopsovsziy, Ya. S.
Shur, Yu. B. Rumer, B. 7. Volchek, A. 1. Kitaygorodskiy, G, L.
Slonimskiy, N. F. Bakeyev, Kh. Vergin, V. S. Klimenkov, B. Ya.
Levin, Ya. I. Frenkel', Ye. F. Gross, Ya. I. Ruskin, M. I. Shish-
kin, M. M. Baghenov, I. A. Bolotina, Ye. V. Anufriyeva, T, V.
Razgovorova, Yu. M. Malinskiy, T. I. Sogolova, V. N. Hikitin,
Ye. I. Pokrovskiy and L. A. Volkova. There are 7 figures and

130 references, 63 of which are Soviet.
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Yol'kenshteyn, u.

~

TITLE:

PERIODICAL:

ABSTRACT:

Conference on the Hechanical Properties of Non-Metals (Kon-
ferentsiya po mekhanicheskim svoystvam nemetallov)

Uspekhi fizicheskikh nauk, 1959, Vol 67, Nr 1,
pp 177 - 184 (USSR)

This conference on the mechanical properties of nonmetal solids
wag organized by the International Union for Pure and Applied
Physics and by the Akademiya nauk S35R (icadeny of Scierces,
USSR). It took place at Leningrad from May 19 to May 24,

1958. The conference waa opened by Academician A. F. IolTfe.

He spoke about various problems and methods in crystal paysics.
The next speaker was S. 1. Zhurkov (Fiziko—tekhnicheskiy institut
AN SSSR- Physico-Technical. Institute of the AS USSR), Lenin-
grad, who apoke about the physical problems of the strength

of solids. Further lectures: B. V. Deryagin and H. S. Metrik
(Institut fizicheskoy khimii AN SSSR - Institute of rhysical
Chemistry of the AS USSR) on the part played by electric forces
in the cleaving of mica along the cleuvage surfaces; A. Y. Ste-
panov (Physico-Technical Institute of the AS USSH) on character-
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istic crystal data; R. I. Carber and his collaborators

I. A. Gindin, L. M. Polyakov(Fiziko-khimicheskiy ingtitut

AN 8SR, Khar'kov - Physico-Chemical Institute AS UkrSSR, Khar'kov)
on the parasitic deformation according to the theory of micro-
eracks; Yu. N. Ryabinin (Laboratoriya fiziki vysokikh davleniy

AN SSSR - Laboratory for the Physics of High Pressures of

the AS USSR), Moscow, on plasticity measurements in the axial
rotation of cylindrical samples under high hydrostatic pressurej
4. N. Orlov and Yu. M. Plishkin (Institut fiziki metallov

AN SSSR - Institute for Metal Physics of the AS USSR),Sverd-
lovsk, on the equilibrium conditions. of an atomic chain in a
homogeneous crystal at a certain interaction energy;T. A. Konto-
rovs (Institut poluprovodnikov AN SSSR - Institute for
Semiconductors of the AU U5SR), Leningrad, on the process of
plastic deformation in consideration of the influence of an-
harmonic lattice oscillations; M. V. Klassen-Neklyudova,

V. A. Indenbom, A. A. Urusovskaya and G. Ye. Tomilovskiy (In-
stitut kristallografii AN 8SSR - Institute for Crystallogrephy

of the AS USSR), HMoscow, on optical investigations carried out

on crystals with etching figures (A1203—LiF); M. P. Shaskol'skaya

CIA-RDP86-00513R001860510019-0"
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and Sun*Jﬁi -farg (Institut stali - Steel Institute), iloscow,
on investigations of plastic deformation in rock sult;
A. A. Chernov (Institute for Crystallography, Moscow), on the
investigation of the step-structure of crystal surfaces during
growth and solution by means of an equation of motion;
G. G. Lemleyn and Ye. D.Dukova (Institute for Crystallography;
Moscow),showed an interesting film about the formation of
dislocation centers during the growth and vaporization of
erystals. V. N. Rozhanskiy, Yu. V. Goryunov, Ye. D. Shchukin,
and P. V. Pertsov (Moscow University and Institute of Physical
Chemistry of the AS USSR), spoke about investigations of the
reduction of superficial tension as a result of the adsorption
of surface-active substanées; three further lectures dealt
with the processes of mechanical twinnings R. I. Garber (Phy-
sico-Technical Institute of the AS UkrSSR, Khar'kov), spoke
about the mechanical properties of unitary twin layers,
Ye. V. Tsinzerling (Institute for Crystallography of the
AS USSR), reported on an interesting phenomenon found only
in the impurity-containing quartz crystals: the "remembering
capacity" of the crystal lattice (return to the prinary state
Cerd 3/9 after annealing); M. A. Chernysheva (Institute for Crystallo-
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graphy of the AS USSR, Moscow), spoke about the particular
features of defornation of semisynthetic twins (Seignette—salt
crystals).

Three furtheT lectures dealt with defornation properties:

Ye. M. Yelistratov (Institute for Semiconductors of the AS USSR,
Leningrad), spoke about deformation phenonena in the decay of
oversaturated s0lid solution, D. M. Vasil'yev (Politekhniches-
kiy institut- Polytechnic Institute), Leningrad, on micro-
tensions in polycrystals in the case of plastic deformation, and
vu. K. Auleytner (Warsaw) on the determination of block orienta-
+jon by means of a sharp-focusing X-ray tube. A further gession
of the Conference was devoted to problems of the strength of
amorphous bodies. bectures were delivered by: 1. I. Vessanov,

5. K. Zakharov, G- A. Lebedev and Ye. V. Kuvshinskiy (Institut
vysokomolekulyarnykh soyedineniy Akademii nauk 8SSR -Institute
for High—Molecular Compounds of the Academy of Sciences, USSR),
Leningrad, on investigations of the mechanical destruction of
solid polymeric materials; S. N. Zhurkov, V. A. Marikhin, and

A. I. Slutsker (Physico—Technical Institute AS USSR, Leningrad),
on the gubmicroscopic porosity of deformed polymers;G. i1, Barten-
ev (Institut stekla- Glass Institute), Moscow, on the influence

CIA-RDP86-00513R001860510019-0"
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of size on the strength of glass. G. A. bebedev and Ye. V. Kuv-
shinskiy (Institute for High-Molecular Compounds AS USSR,Lenin-
grad) spoke about the determination of nighly elastic deforma-
tion in amorphous materials of the polymethyl-metacrylate type
in a solid state. The lectures of the next session dealt with
incomplete orystal states. A. S. Akhmatov and L. V. Koshlakova
(Institut mashinostroyeniya i priborostroyeniya - Institute

for Machine- and Apparatus Construction), Morcow, spoke about
the investigation of the elastic properties of twodimensional
molecular aliphatic acid crystals formed upon crystal surfaces;
M. V. Vol'kenshteyn (Institute for High~Molecular Compounds

AS USSR, Leningrad) lectured on the amorphous and the crystal -
lirestate of polymers. G. L. Slonimskiy and A. I. Kitaygorodskiy
took part in the disuegsion. A. I. Kitaygorodckiy (Institut
elementoorganicheskikh soyedineniy AN SSSR- Institute for
Element-Organic Compounds AS USSR), Moscow, then spoke sabout
some physical problems of organic erystals. A. F. Ioffe made
the closing speech.

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510019-0"




"APPROVED FOR RELEASE: 08/09/2001

CIA- RDP86 00513R001860510019 0

£ ‘oﬂa 2

79 BEOTNrA EERTa HErSN MR SRR JIE

QRS Lo AL A R
AUTHOR: Vol 'kenshteyn, 5. 7.
TITLE: On the Structure ond Lachrni
P2 . : ; .
Polymers (G stroyenii 1 sakhs
amorfnykh polinmarov,
0 LR B R T T L
kadeni nf~'-.u?< 3E5R,., 1900, Vol RSRSE
PERICDICAL: Doklady Akadenii

pp 523-525 (vssr

d he v cent strots of the probdlan.
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is @ limiteé onc, =2nd their physicnl mearinzT con A
to a certain gimilarity in vho 3t ftisties end kiastlor T
hehavior of electron spins
of the choin segmantis in tshe )
interesting conclusions nay na driun frem L
~entioned similarity: 1) The formniilcn of the domain struciur:
of an amorvhous nolymer is a phas2 transition of +the s2cont
kind, similar to the transition from tae prramagnetic state
to,;tho ferromagnetic one. This interesiting problem reguirng

a “=3ailed theoretical end experimentnl invastigation.

2) Some conclusions concerning hishly clastic deforasiicn.
The future theory of high elasticity merhans will rely
the investigation of the behavior of the "plocks’ during
oxpansion, l1ike the theory of techniczl magnetization which
relies on the behavior of the domains. The taking into
account of the blocks parhnpn will nllaw the oxplanshion

of the divergencics botween the not thoory nnd exXpo:
facts. The author then gives o calculzation concerning theles
ideas. There are 1 figure and 14 references, ¢ of which are
Soviet.
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5/829 60/000/000/001/005
D243/D308
. L AT %1, T PR - .
SUTHCR: Vol'!lensiteyn, 1iaVe
__’_..-,-——-——‘-;../.ua'.\m-"‘/ﬁ‘l&-
TITLE: Large molecules and biology
SQUCE S i miko-himicheskiye i strul:turnyyc osnovy biologich~
cskilkh yavlieniy : sbornilk rabot. Inst. biol. fiz.
Al 8331, lioscod, Tzd-vo Al 358K, 1960, 7-11
VU he autior considers some distinctive fcatures of
the large wmolecules iportant in tne structurc of 1iving organisms. /
lle discusscs their great idividuality, tal:ing plasua alvumens aad
aucleic acids as ait c-menmle, aud the role of stercoiscmeric atonic /-

groups; the vorl: of Orcichovich's school is referrcd to. Considering
these substancces as p01yc].cctro].ytes, the consequent relation be-
fueen mechanical vorl o pil cf the medium, and the indivisibility
loxd physico-mcchanical aud chenical proccsses are discussed. Their
role as ;\'.nfomation carricrs and transmitters is described and sug-
gestions axc made for wrodiing the DHA code. Here some of Gamov's
worl: is criticized on the hasis of ignoring the chemical interaction
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-liese oubstances arc
ic acid S 7 wens. Finally, thes : ‘
bets wcleic acids ad al.ouk . se SubsEaness
I‘J)ei:qiin 1;)?121 dcr::d at the abovo-molecular lcvgl, \/t\c.ll‘;e]_
rgﬂiL’((::;egmc to”their propertics in the crystalline s .

3 lineniy All SoS5R,
[ AT : vttt venolionolelalyarnykh soyec :
ASSOGLARTON: L;;Ei}'f;f;ﬂv?lgotitutc of liigh Molccular Counpounds, v
’ [S Y9 i A 13
5 USSR, Leningrad)
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80v/4982
International syaposium on macrosolecular chealstry, Moscow, 1%0Q.

Meshdunarodnyy simpozium po makremolekulyarncy khimti SSSR, Moskva, 1418
trunya 1960 g.; doklady L sviareferaty. Sektsiya I, (Iz'ernational Sympos-
{im on Macromolecular Chemistry Held in Moscov, June i4-18, 1960; Papers and
u:.ﬂsw»:. Sectimm I.) [Moseow, Isd-vo AN SG3R, 196G] 346 p. 5,500 coples
printed. .

3ponanring Ageeeyr The Internatiomal Union of Pure and Applled Chbemistry,
Comnlasion oo Macrcmolescular Chemistry

Teoh, K.t T. V. Polyskava.

PURPOUE: Thim collection of ariicles i1 intended for chealsis and researchors’
interested in macrozolecular chemistry.

COVINAGE: This is Secticn I of s multivolume vork contalnirg scientific papars
on macrcuolecular chomisiry in Moscow. The material imcludes data on the
synthesis and properties of polymers, and on the processes of polyrerizaticn,

| . oopolymerization, polycondszsaticn, mzd pulyreccshiratisza, Ench text is
presented in full or suwmmatited in Preach, Inglish, and Pussian. Thare are
47 papers, 28 of vhich vers presanted by Sovist, Ruzanfan, Hungarian, and
Caschoslovakian sclentists. ¥o personalitiss are mesticced. Referezces
tootapany individual articles, .

#7313

semin amea

3 . Tingakova, Yo, 1., B. A. Dolgoplosk, T. G, Thurnrl i Yoralavakars
=4 Poed (USSR). The Synthesis of Cls- and irans-Disne Polymers
m@ ! ¢ an Oxide Catalysts and a Study of Their Structure wﬂ. wﬂvn.ﬂ...».ou,:- B 13
..m T Xafell T UYL, 6. - Kopelag, Ta. N, P{lizpovakays (USSR). OSynthesis and
Wf.. » Polymeriaaticn of Zsterified Polyazrylates 47
B : ; v v
.,.w. : hdanscky, M., J. Mleziva,A. Stermachuss, ani ¥, Zrenar {Crechoslorakia),
M ! The JLruoturs mnaﬂﬁuufdnﬂ Tolyesters 58
¥ | Z41'baman, Ye, %, A. Ys. Kulikers, and X. M. feolrakor (C352). Kew
) .. lYathod of Preparaticn of .Folyescars and Thelr Ullgs=ars 64
! SN 3 * . :
M.m !.../.,..... Wuzhs.xr«.. M., and A. Sternsctuss (Czechoslovakia). Avalysis of Cross—
, ™4 Linked Polyssters . ) T

o anfty , To, P, Mallotkevn, ¥, G. Koalgyrsk, L. ¥, Yuchares

. T~ 33). Cn the oymeresis and Properilses of Crystal-

. line Polymers of the Types of Poly-p~-Xriylens and Polyphenylepezetipl 90

(G35R). - Cyelic Polymerization and Copolymerization of 0
AL le Porel'zan, A, ¥. Topchiyov, and B, &, Frantasll
Cryatallize Folyvinylicyclohexans us

,V/, Artuzovy, I, 4,, and Ys. N. C331). Polymerizaticn of Poly-
| v .Zunctional Cozpounis 125

_ .e;bl-.
Al % M. Dimonis, K, A=brush, snd ¥, Tcmpaka {Rumania), -

N olymerization o carvase]l 1n vu-.wn-:x. of Butyliithium and

“ Titaniu Chleride Type Catalysts m

/ ‘
r,, avhw<.<..u.r.mou»u-_&w.1.>u.§ﬁndmwv.ounw.mwon
N paring ol tha Now Types of Linear Polymers by the Reactiicn of Polyre-

~ _conbination 14

LAV

v
N

g - Durgar'yan (CSSR). The
t aumuvu A1+3101, 152

Eolesntkoy, G. S., S. L. Devydove, end N. V. L nteve (USSR rrand
Sy Containing Po 2..- ? e h o o - 156

.2 .-0rganotin Folyrora 10
Sptom, M, M,, T, ¥, Kipelays, and ¥, S. Florinskiy (U5GH). - The Effact
of Chemical Structure on the Polyssrizaticn 43tlv ty of the Unsaturated

Organcaetallie Compounds * 167

.

(USSR). Cooperative Procesaes in the Polycoodensa~
202

49
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5/081/61/000/0069/013/G15
B101/B205
ST3/00 /
AUTHORS Anufriyeva, Ye. V., Vol'kenshteyn, M. V.
TITLE: Luminescence method of investigating the vitrification of
polymers
PERIODICAL: Referativnyy zhurnal. Khimiya, no. 9, 1961, 637,

abstract 9P31 (9R31)(V sb. "Stekloobrazn. sostoyaniye",
M.-L., AN SSSR, 1960, 138-142, Diskus., 153-154)

TEXT: The authors studied the effect of the vitrification of polymers
on the intensity of fluorescence of molecules with a non-rigid structure,
which had been introduced into the polymer {auramine, crystal violet,
Michler's ketone) in polyvinyl acetate, polyvinyl alcohol, and other
media between 20 and 100°C. 4ll curves obtained show a break for T==TV°

If T is greater than Ty, the local viscosity of the medium changes
accordingly to such an extent that a mutual rotation of the parts of the
luminescing molecule and a quenching of luminescence become possible.
The (I)T curves of auramine in polyvinyl alcohol show a further break

card 1/2
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S/081/61/6060/069/013/015

Luminescence method of ... B101/B205%

at SSOC, which ig caused by hydrogen bonds. When investigating the

system polymer -~ luminescing molecule with a rigid structure, a break

is obsgervable only with a certain choice of the gystem. Vhen investigating
the polarization and the "retarded" phosphorescence of rhoduline orange

in polyvinyl alcohol, a break appears only in the latier case. Investiga-
tions of this kind give new and essential information about the mobility
of macromolecules with which luminescing molecules are connected.
LAbstracter's note: Complete translatlonv_)
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S/05l/60/009/004/008/034
E201/E191
AUTHORS: Vol'kenshteyn, M.V., and Kruchek, M.P.

TITLES Calculation of the Optical Activity of Molecules
PERIODICAL: Optlka i spektroskopiya, 1960, Vol 9, No 4, pp 467-471

TEXT: A theoretical calculation of the optical activity is
illustrated in the case of 3-methyleyclopentanone.’| V///

The calculation was a quantum-mechanical one and it showed that
polarization interactions of constituent groups played the major
role in the optical activity of molecules of 3-methyleyclo-
pentanone type which contained one chromoform group and had no
conjugated bonds. The paper 1is entirely theoretical,

There are 2 figures and 13 references: 4 Soviet and 9 English.

SUBMITTED: February 5, 1960
Card 1/1
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AUTHOR : {!pl‘kenshteyn, ¥. V., Doctor of Physical and Mathematical
Sciénces
TITLE: The Physics of Polymers

30
PERIODICAL: Vestnik Akademii nauk SSSR, 1960,ANOQ 12, pp- 3 - 10

PEXT: The author gives a survey of the physical properties of polymers

as linear atomic systems and of the methods and theories necessary for
their investigation. The ~onsiderable achievements of Soviet research
workers in this field are stressed. In this connection; reference is made
to the work done by the Institut vysokomolekulyarnykh soyedineniy Akademii \
nauk SSSR (Institute of Macromolecular Compounds of the Academy of
Sciences USSR) (V. N. Tsvetkov et al.). The variety of the possaible
rotation-isomeric configurations of polymers led the collaborators of this
Institute to develop a statistical theory on configuration, on the basis
of which they calculated the dimensions of macromolecules, their
electrical and optical properties by using modern physical methods such as
measurement of light scatter, measurement of the birefringence in flow etc.

Card 1/3

APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R001860510019-0"




"APPROVED FOR RELEASE: 08/09/2001

BS RS

CIA-RDP86-00513R001860510019-0

}“d&é"i” HTESER R SERAAR ETCIRN VAR KUIELS Sunons T

The Physics of Polymers s/o;o/ao/coo/012/001/o1e
B004/B056

Whereas the configuration statistics for elastic polymers (natural

Tubber, polyisobutylene) ig already well developed (s. Ye. Bresler,

Ya. I. Frenkel!), there exists as yet no theory for relatively hard
macromolecules, for such as form intra- and intermolecular hydrogen
bridges, as well as for polyelectrolytes. In the case of rubber, the
rotational isomerism could be proved to exist by means of polarized infra-
red spectra. The investigation of the xinetic behavior of the polymers

(A, P. Aleksandrov, Yu. S. Lazurkin), such as relaxation, dielectric
losses (G. P. Mikhaylov), mobility of macromolecules and their links, are
now investigated by means of ultrasonics and magnetic resonance. In spite
of voluminous material,; a clarification of the nature of the relaxation
spectrum (v. A. Kargin, G. L Slonimskiy) of macromolecules in interaction
has at yet not been successfully carried out. The mathematical formulation
of the vitrification temperature (p. P. Kobeko, Ye. V. Kuvshinskiy,

S. N. Zhurkov) has hitherto shown only a qualitative agreement with the
experiment. The existence of crystalline and amorphous regions in polymers
is mentioned, and the molecular packets are pointed out as a preliminary
stage of crystallization (V. &. Kargin, A. I. Kitaygorodskiy;

¢ L. Slonimskiy). In this case; the application of the general principles

\
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The Physics of Polymers 5/03 b '60/coc
B004/BOSE

of solid state physics, especially of the dislocation theory is promising.
The application of the chain-method according to Markov permits the
thermodynamic analysis of reduplication of desoxyribonucleic acid, upon
which mitosis is based. The polyelectrolytic nature of albumin and the
muscular contraction basing on it has been proven by V. A. Engel’'gardt

and M. N. Lyubimova. The physica of polymers thus becomes the basis of

the further development of biology. As regards the electrical and magnetic
properties of polymers, papers by A. V. Topchiyev, V. A. Kargin,

B. A. Krentself, and L. S. Polak are pointed out, who obtained substances
of high conductivity from thermally treated polyacrylonitrile, which have
semiconductor properties. Electrical properties are found also in the
polyphenylenes obtained by A. A. Berlin. L. A. Blyumenfel'd found a high
unpaired electron content in desoxyribonucleic acid and its albumin com-
pounds. Together with V. L. Ginzburg, he developed the theory of an

ionic state of the desoxyribonucleic acid chains. Problems of adsorption,
adhesion and polymerization are not discussed in the present paper,
because they are rather to be ascribed to physical chemistry than to
physica. There are 16 Soviet references.
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VOLK“NSHTEYN, M. V. (USSR)

"Co-onerative Precessas and the Reduplication of Dooxyribomielelc Acid."

Peport presented at the 5th International Biochemistry Congress,
Moscow, 10-15 Aug 1961
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VOLKENSHTEYY, M. V., GODZHAYEV, N. M., GOTLIB, Yi. YA., YELYASHEVICH A. M.,
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nStatistic Thermodynamic and Kinetic Model Theory of Biogynthesis."

Report presented at the 5th International Biochemistry Congress,
Moscow, 10-16 Aug 1961
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AUTHORS: . Borisova, N.P.. and Vol'kenshteyn, M.V.
TITLE: Van der Waals forces between hydrocarbon molecules

PERIODICAL: Zhurnal strukturnoy khimii, v. 2, no. 3, 1961, 346-349

TEXT: This article deals with the van der Waals "interaction energy" or
so-called van der Waals "potential energy" between molecules of methane.
The results found in the literature for potential energy between two non-—
bonded hydrogen atoms - H...H were represented in Fig. 1. where potentials
energies - "U" in Kcal/mol were plotted against the corresponding inter-
nuclear distances - '"r" in x.[_Abstractor's note:; In this article two-
non-bonded hydrogen atoms are represented as follows: H...H, and analo-
gously two non-bonded carbon atoms - C...C, two hydrogen molecules - -

H2...H2, two methane molecules - CH4...CH4 etci] Curve 2 in Fig. 1 is the
experimental curve found from potential energy between two hydrogen mole-
cules. Curve 1, Curve 3 and Curve 4 in Fig. 1 represent the potential
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energy between Hz-ﬂz j.e. the potential energy between non-bonded hydrogen

atoms which have a bond with an atom of H (i.e. between H - HewoH - H)
calculated by various equations derived independently. The potential for

!
-#—H...H-g- represented by curve 5 in the range 2.24.r/ 3.0 % is nega-

tive, i.e. it represents the forces of attraction while the potential for
H-Ho . .H-H represented by curves 1, 3 and 4 in the above mentioned range
of "r" is positive, j.e. it represents forces of repulsion. It can be
assumed that C bonded with H causes the deformation of the electronic shell
of hydrogen atom, leading to the decrease of repulsive forces between
hydrocarbon molecules. The carbon atom in a methane molecule is not
compldely shielded by the four hydrogen atoms and, therefore, the calcu-
jation of potential energy between methane molecules does not redlce to
the calculation of the potential energy between non-bonded hydrogen
atoms; the potential energy between two carbon atoms C...C a8 well as the
potential energy between hydrogen atom of one molecule and carbon atom of
the other molecule H...C should be considered. The potential energy
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between two non-bonded carbon atoms was found by A.I. Kitaygorodskiy:

v (r, %) = 37-10° %" . 330 (4) The potential energy

C—cC 6 for C...C plotted

- against internuclear
distances "r" is represented in Fig. 3, { Abstractor's note: no more ex-
planation referring tc the potential for C...C could be found in this
article j . Eqo (7) for the potential energy between C...H is then given:

U (r,X) = 36 o 103 exp (-4.6 r) - 80 F«G (?) ZTAbstractor's note:

C.ooﬂ
No further explanation referring to the potential for CoeeH could be
found in this article,/ When calculating the potential energy between
methane molecules, their relative spatial orientations of one molecule
in respect to the other should be taken into consideration. One methane
molecule can have different spatial orientations in respect to the other.
Total potential between methane molecules is the sum of three potential
energies namely: the potential between non-bonded hydrogen atoms Ho..H,
the potential between non--bonded carbon atoms -~ C...C and the potential
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between non-bonded carbor and hydrogen atoms ~ C.e.oHs As the potential
energy depends on the distance betwesn atoms, each of the three above
mentioned potential energies are different for the different relative
spatial orientations of methane molecules. The potential energy H...H
iz pronounced mostly ir the wah relative orientations of molecules, the
potential energy Co...C 18 pronourced mostly in the ng M oorientations
of molecules and the potential energy CoooH is pronounced mostly in the
#B» orientations of molecules. Eq. (3) used for calculating potential
energy between non-bonded hydrogen atoms was derived for the calculation
of potential energy between hydrogen molecules. The assumption that it
can be applicable for hydrocarbons is, therefore, wrong.

U (r, ) =122 - 102 exp (-2, 85 r) - 160 (3) Eq. (3) was derived

6 assuming that the po-
tential energy

Letween hydrogen molecules is equal to the sume cf 1/4 the potential

for two hydrogen atoms in the single state and 3/4 the potential for

two hydrogen atoms in tripiet form;

X
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UH u i v,y + % U (2) Z;bstractor's note: Eq. (3) was not
e < g derived and no more explanation re-

ferring to it could be found in this artlcléj Taking into account the
equations for calculating potential energy between methane molecules, .
the potential energy between non-bonded hydrogen atoms in methane

molecule Hsc - CH3 was calculated to be equal -0.2 Kecal/mol which re-

presents attraction and was found to be practically 1ndependent of
the rotational angle of the Cﬂs-group around the C - C bond. There

are 5 figures and 14 references: 1 Soviet-bloc and 13 non-Soviet-bloc,
The references to thefmost recent English language references read as
follows: C.A. Coulson, D. Stocker, Mol. Phys. 2, 397 (1959), K. Howlett,
J. Chem. Soc., 4353 (1957), L. Pauling, Proc. Nat. Acad. Sci. USA, 44,
211 (1958), G. Harris, F. Harris, J. Chem. Phys., 31, 1450 (1959).

ASSOCIATION: Institut vysokomolekulyarnykh soyedinyeniy AN SSSR
Leningrad (Institute of High Molecular Compounds, AS
USSR, Leningrad)

SUBMIT??P: July 4, 1960

Card 5/ (For Figs. 1, and 3 see next card)
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Interpal rotatior in prepans anfd pe-butens, Zhur,struiblkni-,
2 10.4:469-475 Ji-ig 161, (1724 14:9) i
1. Institut vysokomolskulyarnykh soyedineniy AN SS83,
Loningrad.
(Propane) (Butane) (Molecular rotation)
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Fuelear magnetic resonance study of polymers. Part 1: Temperature
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(Nuclear magnetic resonance)
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AUTHORS: . Vol'kenshteyn, M. Ysg, Gotlid, Yu. Ya., and Ptitsyn, 0. B.
TITLE: _ The kinetics of cooperative procesgses

PERIODICAL: Fizika tverdogo tela, v. 3, no. 2, 1961, 420-428

TEXT: The solution of the kinetic equétions describing the cooperative’ .
brocesses occurring in changes of state (e.g. in fluids) is connected with

" considerable mathematic difficulties, if the state Parameters change

continuously with the coordinates and the momenta of the interacting
particles. However, it is mostly sufficient to investigate two or more
discrete values of the parameters of state, which simplifies calculations

considerably. The authors now developed a method permitting solution of >// :

the kinetic equations for cooperative systems by means of discrete state
Parameters by successive approximations. The interrelation between this
method and others (e.g. as déveloped by N. N. Bogolyubov) is discussed;
the present method is suited for studying cooperative kinetic processes
of the structural change in liguids and solids. Such chemical Processes
are considered to be cooperative as occur on a certain matrix; in
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heterogeneous catalysis, e.g. the catalyst plays the role of such a

matrix. The synthesis of albumens and nucleic acids, e.g. occurs only on A1
matrices with the participation of ferments. It may be assumed that in
biosynthesis, the cooperative processes play the main part. Here a

system is investigated which consists of N correlated subsystems; the
probability of the change of a state of & subsystem is assumed to depend

not only on its state but also on the state of the neighboring subsystems.
Thus, the probability of a change in state (transition),depends only on
states and not on the transition of the neighboring subsystems, so that A\
only a single transition need be investigated. For the state distribution -
function F(a1, Upy eee aN) = F{ai the kinetic equation

s
JF a .,
£ Jt ) =_F{a)2 E w‘j.’;]({a}, al)-+-
ety
+3 3 F@y oy, @y Gy een ) u-.}_'v({a), @), (1} o
j r
uj¢¢j
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"holds, where w denote the transition probabilities. The partial distribu-
5 tion functions of n-th order, which depend on the state n of the sub-
i system are introduced with _
, : FOa, 0, oa )= 3 ...3% Fla} 2y
3 ' (kA b tn)
and finally one obtains for the partial .distribution functions
: ]
f’ff_%:_"‘)_.:_ 2 Fa+1) (a" G LIFRER a") pd
ety ‘
’ x Ewu‘-vn"(aﬂ a'“ al.’ e a{,)+ z }; ) /
.;'_ X “‘1""““‘ .
F(’-H) (a:'; a;l, a.’,r A a.’,) wu"_..‘ (a'f’ %o aﬁ’ the a‘1)5 (5;, \
5 tIF(z)S:{. ) 2 F(’*l?(a‘, @, .- a") b4
(B=1,2 cio2) Shpeeetpy Siparss e .
. x zwc »-:'(a" a:" ia‘n' cec 0.")——' \ 2 . e
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solved according to the method of successive approximations.

Bere the first approximation agrees with the zero-th approximation of

the Bogolyubov power expansion.
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) n lﬁ Fsﬂ(a.ik) holds; for F$1)(ai) one

F(n)(o( gy Oy g oee O
1 i1 12 in

obtains the system

F0) T .
IV0) poa) D TTFOE) D, (o o B S
==1 ’ .
G‘l....“" ¢‘

ZFOE) S IO, (o St t) O Y

" . -

From the equivalence of all subsystems one obtains as normalization

f
condition § F‘1)(a§p)) = 1, independent of i. (6) supplies the
p=1 .

& l "function F(1)(a) in first approximation; din order to obtain this
function in second approximation, it is necessary to substitute
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approximation into the last equation of (4),

If then FiZH]

in second approximation. 5
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one obtains F(1)(a) ih second approxinia.tion. In order to obtain
F(1)(a) in third approximation, it is necessary to know ng+lk+1) etc.

This method is explained on the basis of the example of a linear
cooperative system (e.g. macromolecule). The equations (10) - (12)
are obtained, by means of which the distribution functions of arbitrary
- _ order may be determined. .

O 5]
dFU) (ag) 9, ' .
_—dT_L=_ 2 F (%emrr %0 %) w-,-wl'; (%1 %0 %o Vs \
Cfenys fas o
3 Ot A P . N
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Blmis Uiy :
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e The scheme of successive approximations is represented in Fig. 1.

-+ The first and second approximetions are calculated. "There are
= 2 figures and 4 references: 5 Soviet-bloc and 1 non-Soviet-bloec.

ASSOCIATION: Institut Vysokomolekulyarnykh soyedineniy AN SSSR
: Leningrad (Institute of High-molecular Compounds
AS USSR, Leningrad)

SUBMITTED May 4, 1960
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AUTHORS Vol'kenshteyn, Mh V., Sharonov, Yu. A.
TITLE: Effect of fritting of polymer glasses on the course of

specific heat in the softening range

PERIODICAL:; Vysokomolekulyarnyye soyedineniya, v. 3, no. 11, 1961,
1739-1745

TEXT: Aim of the present work was to obtain exact quantitative data on

the dynamics of vitrification and softening processes, and to investigate

the effect of fritting on the softening of glass. Changes of the

amorphous structure and increasgse of the interaction of the kinetic units

take place during prolonged fritting. The irregular specific heats were _
measured. S. N. Zhurkov and B. Ya. Levin (Ref. 13: Sb, rabot, \)(
posvyashchennyy 70-letiyu akad. A. F. Ioffe (Collecticn of papers \
dedicated to the 70th anniversary of Academician A. F., Ioffs), Izd.

AN SSSR, M.-L., 1950, p. 260) found that the specific heat has a maximum

in the softening range, the position and height of which depend on the

heating rate The fritting of samples should additionally be taken into

Card 1/§ 5
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consideration. In order to measure the heat effects linked with the rate

of relaxation, concentrated polymer solution was applied to three copper
wires. A 0.14 mm wire of 98 mm length gerved for heating, the other

0.05 mm wires of ~ 17 mm length each for temperature measurements and for >(
producing adiabatic conditions. A strip of a 0.15 to 0.20 mm thick

polymer layer was obtained, which was coiled up and placed 1nto 2 vacuul
flask. The thermal equilibrium occcurred in fractions of a s2coad at a
heating rate of 0.5 degrees/min, Measurement was made at 5~10“3 mm Hg .

A thin, nickel-plated A1 foil which was wrapped with RPB (RNE) neating

wire and two coils of R/G? (RAE!) and R,q, (RAEQ) Cu wire for adiabatic

conditions served for preventing heat radiation., The heating zircuit of
the foil contained the rneostats R, and R, (Fig. 2). Thyrairor relay IV

and the bridge circuit diagram I with mirror galvanometer in the diagcnal
bridge kept the temperature of the foil » 0.03°C lower than thai of the

. ~ : ;‘ . d 3 N
sample Th.e pridge consisted ol the resistors quo (RAO) anc Rc“\91 (RAE‘:}'
The photoresiszor K -2 (FSK»2) mas tkspickup for the thyratron relay. In
order to keep the sample~fcil temperature differencs constant, the vacuum

card 2/8 4§
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cifeot of fritting of polymer... B110/B147
fiask containing the apparatus 7as place! 1in an elechbric furnacs © 700
cclder The rate of cooling from temperatures > Tv to the fritbing
Lompeiatare wir 0 | terreei/min to 6 decreces/min. The third bdbridge
circuit diagram III with the mirror galvanometer rac.47 (GZS-47) in the
diagonal bridge served for temperature measurement . The temperatlur? cf

the sample wns measured between 0 and 120°C witnh 0.01°C relative accuracy
The total specific heat of polymer and Cu wire was calculated according

to: Cp =0.239 uz/Rt9 shere u = voltage of the heating battery; R =mean

resistance of the heating wire in the range of temperature measuremsent
. . 0
+ ~ time required for heating by 10c, The measurement interval was 0.5°C,
in the softening range 0.25%C. Dissclved and reprecipitated polyvinyl

s

acetate (PVA) and polystyrene (PS) (molegular weight ~1C°) were

7
investigated. Fritting took piace at 21°¢ for 24 hr. For PVA, thes curves

ooy

} pass a maximum in the softening range. Amount and temperature of

the maximum increase #ith increasing heating rate: The amount lncreases >(
linearly with increasing fritting time (Fig- 4). Relaxation times are p
cara 3/f 5
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in 10 hr so that equilibrium 1s approximately achieved

may occur during subsegquent

it is nct obgerved when trwnt1ng does not cccur
ends ¢n the fritting time.
the change of the total amount of heat which was passed to
the poliymer at subsequent heating from the fritting temparaturs

Its change wa3 estiaated

to \‘Yﬂ

(1) during cooling from

and subsequem frituing at T ; (2) during

cecling at arnother rats iqg\“»iq;! wishcut fritting (FigL £), Coccliing

from 7T \T Lo

cocling at 6 degress/min with subsequent fT‘l ting for 17

temperature (Fig. %, Curve 3
1§ ~

The thneorwtical evaluation will be made irn the next
U

/a-,

fey T

sen Voo ¥

cntained

¥uvshinskay

aimilar reruils

- g/
fﬂd’@

Card

210¢ at 0.2 degress/min without fritting cor

The same

Lavoi sk
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11 Soviet and 3 non-Soviet. The two most receni references to English-
language publications read as follows: R. Davies, G. Jones, Advances in
Physics, 2, 370, 1953; G. Jones, Glass, Methuen, 1956.

SSO0CTATION: Institut vysokomolekulyarnikh soyedineniy AN SSSR
(Institute of High-molecular Compounds AS USSR)

SUBMITTED ; January 1, 1961
Fig. 2. Circuit diagram of the electrical part of the installa%ion.

Pig. 4. Dependence of Cp(T) of PVA on the fritting time at 21°C after
cocling at a rate of 6 degrees/min.
Legend: Fritting time: (1) 17 hr; (2) 2 days; (3) 7 days; (4) without

frlLtlng, (1); (2); (3), (A) 0.5 degrees/min; (%) 0.9 degrees/min;
(4) Cp’ cal/g-degree; (B) temperature. J)<
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VOL'KENSHTEYN M V., YELYYASHEVICH, A.M,

———r T “‘"‘“’""
Statistical thermodynamic theory of the reduplication of
desoxyribonucleic acid (DRA). Biofizikhp 6 no.§:513-523 161,

(MIRA 15:3)
1. Institut vysokomolekulyarnykh soyedineniy AN SSSR,
Leningrad.
(NUCLEIC ACIDS)
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MILEVSKAYA, I.S.; VOL'KENSHTEYH, M.V.
' De‘beminat;.on of macreradical conf tions fz_'crzz spectra of
electron paramegnetic resorance (EFF). Opt. i spektr. 11 o
no.3:349-352 S 161, (HII?A 14:9;
(Paramagnetic resonance and relaxation)
(Redicals (Chemistry))
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AUTHORS: Volkenshteyn, N. V., and Fedorov, G. V.

TITLE: Temperature dependence of electrical conductivity and of the

Hall effect of metallic gadolinium

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Serlya fizicheskaya, v. 25,
no. 11, 1961, 1379 - 1382

TRXT: Gadolinium belongs to the transition elements with incomplete 4f
shell. Due to this shell structure, exchange interaction differs from that
in ferromacgnetic 3d transition elements. The temperature dependence of the
Hall coefficient, Rs,in the paramagnetic region differs from that in the

= 2 . 4
ferromagnetic one (Fig. 1). The empirical relations R = a(e, - 55) () V&
T

o
and Ag = c + bﬁz (2) are given. o’s denotes the spontaneous magneétizatim
, T o
at OOK; Gs is the spontaneous magnetization at temperature T,ég’ls the

T
drop in resistivity of the ferromagnetic below the Curie point. It is shown

Card 1/3
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that the linear relationship between R_ and Ag which follows from (1),
actually exists in the temperature range of 78 - 270°K, and, thus, (i) 1s
valid at low temperatures. The maximum in the temperature dependance of
the ordinary Hall coefficient, Ro’ is ascribed to a para-process in ths X

saturation range. R0 in ferromagnetics differs from the Hall coefficrent
in non-ferromagnetic metals. The temperature dependence of RS 1s the same
for Gd and Nij; however, the maximum of Rs in Gd is higher than that in Ki

by a factor of 20. The conclusion is drawn from the foregoing that the
particular character of the electron shell of gadolinium, while rnnt chang-
ing the character of the temperature dependence of R_, does change the
degree of dependence. It follows that the extraordigary Hall efrect 1is
determined only by the inner effective field and that its temperature
devendence is relzted to that of the inner effective field which is deter
mined by spontsnecus wagnetization. The abnormally high value of RS and

the unusual spin-orbit i1nteraction do not contradict general concepts
There are 5 figures and 13 references: 9 Soviet and 4 non-Soviet. The
three references to English-language publications read as followss

Card 2/3
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Allisorn I'. &., Pugh £. ¥., Fhys. hev., 102, 1281 (1956); Karplus R.,
luttinger J. #., Phys. Rev., 95, 1154 (1954); Luttinger J. k., Phys. Rev.,
112, 739 (19592).

metzllov Akademii nauk S3%R (Institute of

ASSOGIATION:  Institut fiziki
Physics of ketnls of the icnademy of Sciences USSR)

Fig. 1. Temperature dependence of Hall coefficients Rs and RO in Gd.

Fig, 1
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A contribution to the mtation theory. DokleAN SSSR 136( EI\RA 205
1216-1218 F 16l.

l I i ya.mhkh Oy din ni AN S SSR. Pr dB
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{Dzsggiibonuc]ele acid) (variation (Biology))
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FRISH, S.E,, otv. red.3 BOBOVICH, Ya.S., kand. £iz.~matem, nauk, red.;
VOL!KENSHTEYN, M.V., doktor fiz.-matem, nauk, red.: GALANIN,

M,D., doktor fiz.-matem, nauk, red.; DRUKAREV, G,F., doktor
fiz.-matem, nauk, red.; YEL'YASHEVICH, M.A., akademik, red.;
KALITEYEVSKIY, N.I., doktor £1z.-matem. nauk, red.; KUSAKOV,
M.M., doktor khim. nauk, red.; LIPIS, L.V., doktor tekhn,nauk,
red.; PEKAR, S.I., doktor fiz.-matem. nauk, red.; PROKOF'YEV,
V.K., doktor fiz.-matem. nauk, red.; SOKOLOV, N.D., doktor
£iz.-matem. nauk, red.; FEOFILOV, P.P., doktor fiz.-matem.
nauk, red.; CHULANOVSKIY, V.M., doktor fiz.-matem. nauk, red.;
SHPOL'SKIY, E.V., doktor fiz.-matem, nauk, red.; YAROSLAVSKIY,
N.G., kand. £iz.-matem, nauk, red,; LEKSINA, I.Ye., red. izd-
va; PENKINA, N.V., red. izd-va; NOVICHKOVA, N.D., tekhn., red.;
KASHINA, P.S., tekba. red.

[Physical problems in spectroscopy]Fizicheskie problemy spektro-
skopii; materialy. Moskva, Izd-vc Akad. nauk SSSR. Vol.l. 1962.
47 P (MIRA 16:2)

1. Soveshchaniye po spektroskopii. 13th, Lemingrad, 1960. 2. Chlen-
korrespondent Akademil nauk SSSR (for Frish). 3. Akademiya nauk
Belurusskoy SSR (for Yeltyashevich).

(Spectrum analysis)
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VOL'KENSHTEYN, M.V.; LEVITAN, I.O.

Optical activity and conformation of some alicyclic ketones, Zhyr.

Sm.m. 3 m.l:80—36 Ja-F
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162, (MIRA 15:3)

dineniy AN SSSR i
. titut sokomolekulyarnykh soye
%enin;xzradsko;ygosudarstvennyy pedagogicheskiy jpstitut imeni

A I.Gertsena.

APPROVED FOR RELEASE: 08/09/2001

(Ketones--Optical properties)

CIA-RDP86-00513R001860510019-0"

i)




